Many reports have paid attention to skeletal stability after orthognathic surgery, but only few focalize attention on patients with III class III malocclusion and open bite. In this article, longterm stability (2 yr) of the maxilla and the mandible after orthognathic surgery in 40 patients with class III malocclusion and anterior open bite is evaluated. The sample has been obtained from those 420 patients with class III malocclusion treated with Le Fort I osteotomy isolated (group A, 20 patients) or in association with bilateral sagittal split osteotomy (group B, 20 patients) from 1985 to 2003. On the basis of cephalometric analysis obtained in the immediate postoperative period and 2 years after surgery, in class III patients with anterior open bite treated with mono-or bimaxillary surgery and stabilization with rigid internal fixation, the maxilla was demonstrated to remain in the postsurgical position, whereas a moderate rate of mandibular relapse dependent on the amount of surgical alteration of the mandibular position was present.
A
dult class III open bite malocclusion is characterized by aberrations in both the maxilla and the mandible, depending, in most cases, on skeletal alterations that occurred during growth. 1 Clinically, patients present with anterior open bite, in most cases associated with ''gummy smile,'' labial incompetence, and divergent occlusal planes. On cephalometric analysis, in most cases, it is characterized by excessive vertical development and downward rotation of the posterior maxilla, short mandibular ramus, and increased gonial angles. Most authors 2Y4 affirm that bimaxillary surgery leads to the best aesthetic and functional results. When only the maxilla is involved by skeletal alteration, an isolated Le Fort I osteotomy can be performed. In the literature, skeletal stability of the maxilla in anterior open bite deformities after orthognathic surgery is well described. 3Y5 However, most frequently these studies are not homogeneous and include in the same sample class I, II, or III patients, 6Y8 treated using wire and rigid internal fixation (RIF), 6 or with and without postoperative maxillomandibular fixation. 2 The purpose of this study was to evaluate longterm stability ( The subjects were divided into two groups. group A (n = 20) consisted of patients who underwent only Le Fort I osteotomy; group B (n = 20) consisted of those treated with bimaxillary surgery.
The maxilla was fixed in position with two miniplates anteriorly and with intraosseous suspension wires posteriorly; mandibular stabilization after osteotomy was assured by three bicortical screws for each side. No patients had postoperative maxillomandibular fixation. Group B was divided into two further groups depending on the amount of surgical alteration of the mandibular position (group B1, posterior rotation G 5-; group B2, posterior rotation 9 5-).
For each patient, cephalometric analysis was performed preoperatively (T1), immediately postoperatively (T2), and 2 years postoperatively (T3). All radiographs were obtained at the same center. The selected maxillary landmarks were point A, anterior (ANS) and posterior (PNS) nasal spine and incisal edge of the upper central incisor (+1i). The selected mandibular landmarks were point B, menton (Me), gonion (Go), and the incisal edge of the lower central incisor (-1i). The lines and planes used were horizontal reference line (S-N), palatal plane (PP), and Frankfort plane (FH). The angles used were SNA, SNB, ANB, FH^NA, FH^NB, FH^PP, and the gonial angle. Anterior and posterior facial height were evaluated as well. Overbite was calculated as the distance between the two lines crossing the incisal edge of the upper and lower central incisor, parallel to S-N. All cephalometric recordings were performed by the same operator.
Statistical analysis was performed using the software package SPSS Version 9.0 (Chicago, IL). The differences between the changes at the T2 and T3 time point were evaluated using the two-tailed Student's t test (a value of P G 0.05 was considered significant). Measurements of postoperative movements were examined to determine any effects of the independent variables type of osteotomy (Le Fort I isolated or combined with BSSO) and, in group B, amount of mandibular posterior rotation (G or 95-). The mean changes of some variables concerning maxillary and mandibular measurements in group A (Le Fort I) and B (Le Fort I + BSSO) after surgery (T2YT3) are listed in Table 1 and graphically illustrated in Figure 1 . In group A, the ANB angle increased 0.050-; only minimal changes in the positions of points A and B were observed (SNA 0.1-; SNB 0.025-; FH^NA 0.09-; FH^NB 0.035-). Sagittal maxillary movement was minimal as well (FH^PP 0.075-). In group B, the ANB increase was better (0.6-). The position of point A appeared to remain stable, with variations similar to those obtained in group A (SNA j0.055-, FH^NA j0.075-, FH^PP j0.16). Postoperatively, the SNB angle increased 0.545-and FH^NB 0.500-. In both groups, only minimal changes in the posterior facial height were observed (S-Go 0.1 mm in group A and 0.9 mm in group B; S-PNS 1.6 mm both groups). Anterior facial height appeared to be stable as well (N-Me 2.2 mm in group A and 3 mm in group B; N-ANS 1.2 mm in group A and 1 mm in group B; ANS-Me 1.4 mm in group A and 1.6 mm in group B).
RESULTS

I
Open bite correction appeared to be stable 2 years after surgery, with an overbite increase of 0.46 mm in group A and of 0.845 mm in group B from T2 to T3. The mean changes of some variables 
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concerning maxillary and mandibular measurements in group B1 (mandibular posterior rotation G 5 ) and B2 (mandibular posterior rotation 9 5-) after surgery (T2YT3) are listed in Table 2 and graphically illustrated in Figure 2 . In group B1 (n = 16), the SNB angle increased 0.42-and FH^NB angle 0.38-; in group B2 (n = 4), this change was more evident (SNB 1-; FH^NB 0.95-). In all patients treated with Le Fort I osteotomy and BSSO (group B), the clockwise rotation of the mandible resulted in a 2-decrease of the gonial angle from T1 to T2. A mandibular relapse of 0.4-and 0.727-, respectively, in group B1 and B2 was observed 2 years after surgery. No significant alteration of facial heights have been noted postoperatively (T2YT3).
DISCUSSION S
keletal stability evaluation of patients undergoing orthognathic surgery is fraught with problems related to the necessity of obtaining an homogenous sample of patients and to interobserver differences in the interpretation of the definition and localization of landmarks. Hoppenreijes et al 6 observed that after surgery, cephalometric landmarks can be altered by orthodontic treatment and by bone remodeling (such as ANS and PNS after Le Fort I osteotomy). 9 Consequently, few authors adopt the rigid body model, based on metallic bone markers. 10 Kwon et al 9 propose to use no skeletal landmarks, such as maxillary fixation screws and dental mandibular markers, to evaluate postoperative stability. This for the fact that bicortical screws appeared as overlapped on radiographs. In our study, only skeletal landmarks are used. All cephalometric analysis were executed and interpreted by the same observer to reduce statistical bias. Another problem related to the evaluation of skeletal stability after surgery in patients with class III malocclusion and open bite is the rarity of these patients so that it is very difficult to obtain results that are statistically significant. Many reports have paid attention to skeletal stability after orthognathic surgery, 11Y14 but only few focus attention on patients with class III malocclusion and open bite. 3 In our opinion, it is necessary to distinguish between patients affected by class I, II, or III to study long-term skeletal stability after surgery. In fact, many authors 2,8,14Y16 found that relapse more frequently occurs in patients with class II than in those with class III malocclusion. Consequently, a selection bias can occur with the inclusion in the same study of subjects with class II and III 11 or with a class I and II. 6 The reduced number of the patients in our study is a result of the accurate selection of patients, who are homogenous for pathology (class III malocclusion and anterior open bite), surgery, fixation method, superimposition of preoperative, immediate, and late postoperative cephalograms, and maxillary movements (in all cases, advancement and counterclockwise rotation of the palatal plane). Some authors 6, 11 include in the same sample patients in whom osseous stabilization after osteotomy was achieved with RIF and wire fixation (WF). It has been largely demonstrated that RIF is more favorable for long-term skeletal stability than WF. 6,8,17Y20 In particular, Larsen et al 21 found similar maxillary movement for groups treated with RIF and WF during the first 6 months postsurgery; the maxilla stabilized with plate fixation, however, was more stable in the late postoperative period. When WF is used, an initial maxillary upward movement has been observed. 6, 22 This postsurgical movement is most likely related to resorption and remodeling at the osteotomy sites and is probably enhanced by tightening of suspension wires. These changes were reversed by inferior movement from the time of fixation release to 1 year follow-up; after a 5 year follow-up, this movement appeared to be more evident when WF was used. 22 Attention has also been paid to the use of two-(semirigid maxillary fixation) and four-plate fixation (rigid maxillary fixation); it has been demonstrated that both surgical procedures assure equivalent postoperative stability. 23 In our study, the maxilla was fixed in position with two miniplates anteriorly and with intra-osseous suspension wires posteriorly. In all patients, the maxilla was moved upward and forward; it has been demonstrated that these movements lead to an excellent postsurgical stability. On the other hand, when the maxilla is moved forward and expanded transversally, a moderate relapse tendency has been observed. 6, 11 Moldez et al 3 found that clockwise rotation of the palatal plane can lead to a stable correction of the open bite in class III patients. In regard to long-term mandibular stability, variable rates of relapse have been reported after surgery. 2, 6, 9 Relapse is more present in class II patients than in III class 14 and in those whose maxilla were stabilized with WF than with RIF. 6, 24, 25 The results of this study show that Le Fort I osteotomy with stabilization achieved with RIF in class III patients with open bite results in stable repositioning of the maxilla over the long term. No statistically significant differences have been observed between patients treated with Le Fort I osteotomy isolated (group A) and those treated with Le Fort I osteotomy combined with BSSO (Group B).
SKELETAL STABILITY IN OPEN-BITE PATIENTS / Iannetti et al
In group B, a moderate rate of mandibular relapse dependent on the amount of surgical alteration of mandibular position was observed (0.3Y0.4-for mandibular posterior rotation G 5-and 1-for mandibular posterior rotation 9 5-). A study performed by Kwon et al 9 showed that relapse of the mandible appears to be influenced mainly by the amount and direction of the surgical alteration of the mandibular position. However, in this study, no attention was paid to the simultaneous presence of open bite in class III patients. In addition, dental markers were used to evaluate mandibular stability.
In conclusion, in class III patients with anterior open bite treated with mono-or bimaxillary surgery and stabilization with RIF, the maxilla remains in the postsurgical position, whereas a moderate rate of mandibular relapse dependent on the amount of surgical alteration of the mandibular position is present.
